Purpose/Objective: This study examined predictors of trajectories of posttraumatic growth (PTG) among individuals with acquired physical disability across the first year after discharge from acute rehabilitation. Research Method/Design: Data were collected from participants (64 veterans with spinal cord injury and dysfunction, and 19 with brain injury) on various demographic and injury characteristics, appraisals of injury, and coping styles at baseline, as well as PTG at baseline and 1-, 3-, 6-, and 12-month follow-ups. Results: Comparison of initial curvature models suggested that a cubic, or S-shaped, trend best fit the trajectory of PTG over time. Three hierarchical linear models (HLMs) were run to examine whether demographic and injury characteristics, appraisals of injury, and coping styles predicted height of PTG over time, and a final HLM examined whether any significant effects in the first HLMs interacted with time effects in the prediction of participants' PTG trajectories. Individuals with lower estimated premorbid IQ, older age, greater use of challenge appraisals, and greater use of reframing and religious coping experienced higher levels of PTG over the first year after discharge from rehabilitation. None of these predictors interacted with time effects in predicting participants' PTG trajectories. Conclusions/Implications: These findings point to ways in which clinical researchers can better understand PTG following acquired physical disability and investigate the honing of psychological interventions to more precisely target specific modifiable predictors of PTG.
Introduction
Posttraumatic growth (PTG; Tedeschi & Calhoun, 1996) is a relatively understudied phenomenon in which individuals experience positive changes after major adversity. The term was coined by Tedeschi and Calhoun (1996) , who defined it initially as "a positive psychological change experienced as a result of the struggle with highly challenging life circumstances" (p. 1), and later as "a change in people that goes beyond an ability to resist and not be damaged by highly stressful circumstances; it involves a movement beyond pretrauma levels of adaptation" (Tedeschi & Calhoun, 2004, p. 4) . PTG is a qualitative change in functioning following a traumatic event, for example, in the aftermath of an earthquake, in which beliefs are shaken up and need to be rebuilt through cognitive processing and restructuring (Tedeschi & Calhoun, 1996 .
One ripe population for the study of PTG is individuals with acquired physical disabilities, including spinal cord injury and dysfunction (SCI/D) and brain injury (Defense and Veterans Brain Injury Center, n.d.; Department of Veterans Affairs, 2011) . SCI/D and brain injury may create long-term negative physical, cognitive, and psychological consequences (Adriaansen et al., 2013; Findley, Banerjea, & Sambamoorthi, 2011; Tomberg, Toomela, Ennok, & Tikk, 2007 ), yet some individuals experience positive changes, or PTG, following acquired disability.
There have been a small number of studies examining PTG after acquired disability. McGrath and Linley (2006) examined PTG over time using a cross-sectional design comparing individuals with early (7 months since injury) to late (10 years since injury) acquired brain injury and found that the late sample reported higher levels of PTG, perhaps indicating that positive change may take some time to develop following injury. The study also demonstrated that PTG does not preclude negative emotional outcomes or distress, as there was a positive association between PTG and anxiety in the study. Chun and Lee (2008) asked individuals with SCI who demonstrated PTG to qualitatively describe their experiences before and after their injuries in order to capture the respondents' own experiences of growth following SCI. Using thematic analysis, they identified three themes that emerged following SCI: (1) meaningful family relationships, (2) meaningful engagement, and (3) appreciation of life. Another study examined associations between PTG, depression, demographics, and injury characteristics in a community-based sample of adults with SCI (Kalpakjian et al., 2014) . Using structural equation modeling, the authors found that greater PTG was associated with being female, younger, and less educated, as well as having less time since injury. PTG was not associated with injury severity or depression (Kalpakjian et al., 2014) . A study examining PTG in adults who had pediatric-onset SCI found that nearly all (99%) participants endorsed at least one positive change as a result of their injury (January, Zebracki, Chlan, & Vogel, 2015) . No significant associations were found between PTG and injury etiology, level of injury, completeness of injury, age at injury, injury duration, gender, ethnicity, employment status, marital status, education level, anxiety, or depression. Younger age did predict PTG, as did behavioral coping, cognitive coping, satisfaction with life, and general happiness.
The stress and coping model developed by Lazarus and Folkman (1984) suggests a potential developmental pathway for PTG. The model posits that cognitive appraisals of a stressful event in conjunction with coping resources determine whether a situation results in distress. Individuals engage in what has been termed primary appraisal, in which they evaluate the potential impact of a stressor they are faced with, characterizing it as loss, threat, or a challenge. A loss appraisal indicates that harm has already been done (i.e., the loss of a loved one, or loss of function), threat signifies a risk for harm, and challenge refers to potential for growth. After the primary appraisal, individuals assess the potential responses to the stressful event, the coping resources available to them, and the potential for success in their coping efforts-a process known as secondary appraisal. Lazarus and Folkman suggest that stress arises when an individual appraises a situation as a threat or loss and feels that he or she does not have the appropriate coping resources to manage the environmental demands. Appraisals of a stressor, coping resources, and coping strategies may contribute to the development of PTG.
Although limited research has been conducted on appraisals, coping, and PTG in individuals with severe injuries, Yeung, Lu, Wong, and Huynh (2016) examined the associations between appraisals, coping, and PTG in an ethnically diverse sample of college students who experienced a wide range of traumatic events and found that use of challenge appraisals, having one's relatedness need satisfied, emotional expression, acceptance, and positive reframing were associated with higher PTG after controlling for gender, number of different traumatic events, and the level of current distress because of the most traumatic event. Challenge appraisals were positively associated with emotional processing, acceptance, and positive reframing (Yeung et al., 2016) , and these coping styles were, in turn, positively associated with PTG (Moore, Varra, Michael, & Simpson, 2010) . Mixed results have been found for threat and harm appraisals (Armeli, Gunthert, & Cohen, 2001; Yeung et al., 2016) .
Problem-focused coping, acceptance, positive reinterpretation, religious coping, emotion-focused coping, and emotional-support coping have all been found to be positively associated with PTG (Linley & Joseph, 2004; Zoellner & Maercker, 2006) . In another study, women with breast cancer who demonstrated high levels of PTG were more likely to use adaptive coping compared with those with low levels of PTG (Danhauer et al., 2015) . Furthermore, those women who demonstrated an increase in PTG over time reported greater use of active-adaptive coping at baseline (Danhauer et al., 2015) . January and colleagues (2015) found that PTG was positively associated with behavioral and cognitive coping strategies in individuals with SCI.
Although PTG has been examined in a variety of populations, it remains relatively understudied, particularly with regard to acquired physical disability (Elliott, Kurylo, & Rivera, 2002) . The current study sought to transcend the limitations of the previous literature by examining PTG longitudinally over five time points after discharge from acute rehabilitation (baseline and 1, 3, 6, and 12 months) in individuals with acquired physical disability. The longitudinal design of this study and corresponding trajectory analyses fill an important gap in our understanding of PTG, as previous studies are also limited in that most have examined the construct at a single time point (Chun & Lee, 2008; January et al., 2015; Kalpakjian et al., 2014) . The aims of this study were (a) to assess how various demographic variables and injury characteristics, such as age, race, injury etiology (SCI/D vs. brain injury), time since injury, and functional independence predict trajectories of PTG over time in this population; and (b) to assess the predictive value of cognitive appraisals and various coping styles on PTG over time. The hypotheses were as follows.
Hypothesis Set 1
Hypothesis 1a: Younger age, White race versus racial minority status, and lower estimated premorbid IQ will be associated with greater overall height of PTG trajectories.
Hypothesis 1b:
Regarding injury characteristics, it is predicted that time since injury will be positively associated with PTG levels over time, whereas age at injury will predict lower overall height of PTG trajectories. It is also predicted that functional independence will predict lower overall height of PTG trajectories, in line with the theory that a sufficient level of trauma and distress are needed in order for PTG to develop (Danhauer et al., 2015; Tedeschi & Calhoun, 2004; Tsai, El-Gabalawy, Sledge, Southwick, & Pietrzak, 2015) .
Hypothesis Set 2
Hypothesis 2a: Greater use of challenge appraisals will predict greater overall height of PTG trajectories, whereas greater use This document is copyrighted by the American Psychological Association or one of its allied publishers.
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of threat and loss appraisals will predict lower overall height of PTG trajectories.
Hypothesis 2b: Greater use of active, planning, reframing, and religious coping will predict higher overall PTG trajectories, whereas greater use of disengagement coping will predict lower overall PTG trajectories.
Method Participants
Participants (N ϭ 83) were recruited from the Spinal Cord Injury & Disorder's Service (77.1%), Polytrauma Rehabilitation Center (13.3%), Physical Medicine and Rehabilitation (8.4%), and Polytrauma Transitional Rehabilitation Program (1.2%) at a Department of Veterans Affairs medical center through the computerized medical records system and clinician referrals. Individuals were eligible for the study if they (a) were at least 18 years old, (b) were able to speak English, and (c) were receiving inpatient rehabilitation for a spinal cord or brain injury at the time of their initial visit or had completed it within the past 7 days and continued to receive outpatient rehabilitation. Injury, onset of dysfunction, or a significant functional decline in the presence of an existing SCI/D (e.g., a previously ambulatory individual with cervical stenosis can no longer walk) must have occurred within the past 18 months at the time of their initial visit. Exclusion criteria included (a) lacking capacity to provide informed consent; (b) lacking self-awareness of impairments, as determined by a clinician using both standardized (Self-Awareness Deficit Interview) and unstandardized assessment; and (c) poor insight, poor judgment, and/or other cognitive impairments as evidenced by a Rancho Los Amigos (Hagen, Malkmus, & Durham, 1972) level below VII.
Participants were mostly men (n ϭ 80), with three women participating. Age at baseline ranged from 20 to 84 years old (M ϭ 52.01, SD ϭ 17.08). Participants identified as White (57.8%), Black (32.5%), Hispanic (4.8%), Asian (1.2%), American Indian (1.2%), Native Hawaiian/Pacific Islander (1.2%), and "other" race/ ethnicity (2.4%). Most had SCI/Ds (77.1%), whereas the remainder had brain injuries (22.9%). Participants were compensated for their time, receiving $50 for completing baseline measures; $30 per follow-up sessions at 1, 3, and 6 months; $50 for the 12-month follow-up session; and a $50 bonus if all sessions were completed.
Unfortunately, the study did not maintain exact records regarding the percentage of patients who were approached and declined participation. From available study logs, recruitment rates are estimated to have been above 75% of those approached. Regarding traumatic brain injury (TBI) severity, the study employed the OSU-TBI-ID (Corrigan & Bogner, 2007) to assess lifetime TBI across the full sample (which includes seven participants who withdrew after the baseline evaluation and were thus not included in this study). Results indicated that 49% reported no history of or improbable lifetime TBI, 27% reported possible (head injury with altered consciousness) or probable (head injury with loss of consciousness) TBI, 13% reported moderate TBI, and 11% reported severe TBI. Those recruited from the Polytrauma Rehabilitation Center tended to have more severe injuries (11 of 14 reported moderate or severe TBI). Of note, patients who lacked capacity to consent were excluded from this study. Regarding traumatic versus nontraumatic injuries, in the brain injury group, 78% sustained TBI, whereas the remainder experienced stroke. Among those in the SCI group, 47% sustained traumatic injuries-most commonly, falls and motor vehicle accidents.
Procedure
The study was approved by the institutional review board at the medical facility. Informed consent was conducted with all participants. Some demographic information, injury characteristics, and other baseline data were collected by research staff from review of medical records or discussions with treatment team members. Data were collected from participants at baseline (targeting within 3 weeks of anticipated discharge date) and at several follow-up sessions: 1, 3, 6, and 12 months after discharge.
Sessions consisted of questionnaires and interviews administered by the research team, with the baseline sessions requiring approximately 2 hr; the 1-, 3-, and 6-month follow-ups, approximately 25 to 45 min; and the 12-month follow-up, approximately 45 to 55 min. Assessments were administered in a single session or spread across multiple sessions depending on the availability of participants. Baseline was typically conducted in person in a participant's hospital room or an office at the facility, whereas follow-up sessions were administered by study staff via telephone, although some participants were interviewed in person during a regularly scheduled appointment. Participants were provided with a copy of instructions and rating scales for the questionnaires.
Measures
Demographics and health interview. Several questions pertaining to demographic characteristics (i.e., age, gender, race) and health (i.e., medical conditions currently being treated) were assessed at baseline.
Appraisal of Life Events (ALE) scale. The ALE (Ferguson, Matthews, & Cox, 1999 ) is a 16-item scale that measures primary appraisals. It consists of 16 adjectives designed to reflect the characteristics of primary appraisals: threat, loss, and challenge. Participants were instructed at baseline to indicate the extent to which each of the adjectives described their perceptions of a recent stressful event. The three ALE subscales demonstrate good internal reliability (Threat, ␣ ϭ .82; Loss, ␣ ϭ .75; Challenge, ␣ ϭ .87; Ferguson et al., 1999) . Ferguson and colleagues (1999) established good test-retest reliability, finding that appraisals across a 1-month follow-up (threat, r ϭ .90; loss, r ϭ .77; challenge, r ϭ .86) and across a 3-month follow-up (threat, r ϭ .49; loss, r ϭ .48; challenge, r ϭ .59) were correlated with original ALE scores.
Brief COPE. The Brief COPE (Carver, 1997 ) is a 28-item questionnaire that measures coping styles. It consists of 14 subscales, each composed of two items. However, for this study, only five subscales (10 questions total) corresponding to constructs that have been shown to be relevant for acquired physical disability were administered at baseline: Active Coping (␣ ϭ .68), Behavioral Disengagement (␣ ϭ .65), Planning (␣ ϭ .73), Religion (␣ ϭ .82), and Positive Reframing (␣ ϭ .64). Respondents indicated the extent to which they have been engaging in the behavior described by each item using a Likert-type rating scale from 1 ("I haven't been doing this at all") to 4 ("I've been doing this a lot"). Higher scores for each subscale indicate increased coping of that form. This document is copyrighted by the American Psychological Association or one of its allied publishers.
Posttraumatic Growth Inventory-Short Form (PTGI-SF).
The PTGI-SF (Cann et al., 2010 ) is a 10-item questionnaire that measures positive changes in individuals experiencing traumatic events. It is a shortened version of the PTGI (Tedeschi & Calhoun, 1996) and was developed with the intent of reducing participant burden. The shortened scale demonstrates good reliability (␣ ϭ .89) and is highly correlated with the original scale (r ϭ .96). The PTGI-SF can be broken down into the same five factors as the original PTGI: Relating to Others (␣ ϭ .81), New Possibilities (␣ ϭ .72), Personal Strength (␣ ϭ .82), Spiritual Change (␣ ϭ .84), and Appreciation of Life (␣ ϭ .75). Despite good internal consistency of these subscales, Cann et al. (2010) warn that because they consist of only two items each, they may be unreliable and the shortened scale should only be used when a single total score for PTG is needed.
Wechsler Test of Adult Reading (WTAR). The WTAR (Psychological Corporation, 2001 ) is a reading test used to measure premorbid intellectual functioning in individuals 16 to 89 years old, as reading ability is relatively stable even after injury. Administration of the WTAR involves asking the participant to read a list of 50 words with irregular pronunciation out loud. The total score is calculated by adding the number of words read correctly. WTAR scores have been shown to be highly correlated with measures of verbal IQ (r ϭ .75), verbal comprehension (r ϭ .74), and full-scale IQ (r ϭ .73; Strauss, Sherman, & Spreen, 2006) .
Functional Independence Measure (FIM). The FIM consists of 18 items that assess a patient's degree of disability and burden of care. Thirteen items ask about motor functions and five target cognitive functions (Linacre, Heinemann, Wright, Granger, & Hamilton, 1994) . Clinicians complete the scale for patients using a Likert-type rating scale from 1 (total assistance) to 7 (complete independence).
Data Analysis Plan
Analyses were conducted using SPSS Version 23.0 (IBM Corp., 2015) . All variables were examined for accuracy of data entry, missing values, univariate and multivariate outliers, normality, and multicollinearity. Means and standard deviations for the primary variables under scrutiny were calculated. Linear (straight line), quadratic (U-shaped), cubic (S-shaped), and quartic (M-shaped) hierarchical linear models (HLMs) were run first with no predictors to determine the most accurate model for curvature of PTG over time. This approach is more sophisticated and accurate than statistical models that force dependent variables over time into a straight line when curvature movement over time may better account for real-world patterns in the data.
Then, four separate HLMs were used to examine potential predictors of PTG trajectory height across baseline and 1, 3, 6, and 12 months after discharge. These models were run separately instead of in a single, stepwise model for two reasons: (1) because of possible multicollinearity among predictors and the requirement that predictors in an HLM not be highly correlated, and (2) because of concerns about power with the current sample of 83 participants, even with data collected at five time points. Time was coded as 0, 1, 3, 6, and 12 to correspond with actual time spacing between data collections. After the most accurate curvature model was identified, predictors were entered simultaneously in each of the HLMs in sets as fixed effects after being grand mean centered, along with time, Time ϫ Time, and Time ϫ Time ϫ Time (because of the selection of cubic curvature of PTG over time). Linear, quadratic, and cubic terms were therefore also treated as fixed effects.
Four sets of analyses were run. Analysis 1 used HLM to determine whether the height of cubic trajectories of PTG across the various time points could be predicted by the demographic and injury characteristics of age, minority status, estimated premorbid IQ, time since injury, brain injury versus SCI/D, and FIM scores. Analyses 2 and 3 each involved the same two steps in predicting height of trajectories of PTG. In Step 1, time, Time ϫ Time, Time ϫ Time ϫ Time, and all previously significant demographic and injury characteristic predictors from HLM 1 were entered as predictors. In Step 2, cognitive appraisals (HLM 2) or coping strategies (HLM 3) were entered as predictors in order to examine whether these variables predicted the height of cubic PTG trajectories over time, after controlling for demographic and injury characteristics. When significant fixed effects of the predictors were present, figures were created using a median split of the continuous predictor variable. Actual PTG means of the high and low groups on that predictor were plotted as dots at each of the time points, and a cubic best-fit line was calculated from these means and superimposed. HLM 4 included the previously significant Step 1 predictors, any significant Step 2 predictors, time, Time ϫ Time, and Time ϫ Time ϫ Time, and the interaction terms between time, Time ϫ Time, Time ϫ Time ϫ Time, and the significant Step 2 predictors.
Results

Normality, Means, and Correlations
The data were approximately normally distributed, with a few exceptions: Time since injury was kurtotic and the Behavioral Disengagement subscale of the Brief COPE was both skewed and kurtotic (see Table 1 ). Meyers, Gamst, and Guarino (2017) argue that transformations should be used judiciously and typically reserved for variables with extreme departures from normality. Because these were minor violations and the variables were not substantially skewed, no transformations were used. Little's missing completely at random test ( 2 ϭ 339.55, df ϭ 324, p ϭ .265) indicated that data were completely missing at random, suggesting the suitability of using full information maximum likelihood estimation (FIML) for estimation with missing data. Descriptive statistics for all primary variables (see Table 1 ) as well as bivariate correlations among all predictors and PTG (Tables 2 and 3) are presented for reference.
Hierarchical Linear Models
A null, or unconditional means, model was run to assess whether the data had a hierarchical structure. The unconditional model yielded a statistically significant estimated participant variance of 145.07 (Wald Z ϭ 30.97, p Ͻ .001) as well as a statistically significant estimated residual variance of 35.40 (Wald Z ϭ 11.20, p Ͻ .001). The intraclass correlation coefficient was calculated to be .80, indicating that approximately 80% of the total variance of PTG scores was associated with the participant groupThis document is copyrighted by the American Psychological Association or one of its allied publishers.
ing and that the assumption of independence was violated. This suggests there was sufficiently large clustering of PTG score variance within participants to proceed with HLM. Per the recommendations of Meyers et al. (2017) , in order to account for correlated error in PTG over time, several error structures were compared via the inclusion of linear time as both a fixed and random effect: Ϫ2 log likelihoods (Ϫ2LLs) were calculated based on a variance components error structure (Ϫ2LL ϭ 2,361.87), firstorder autoregressive (Ϫ2LL ϭ 2,664.24), and compound symmetry (Ϫ2LL ϭ 2,664.24). Because all error structure models contained five parameters, the lowest Ϫ2LL was present in the variance components error structure, and as a result, all successive models were run with that error structure.
The unconditional model was then run separately with linear, quadratic, cubic, and quartic time in order to determine the shape of the best fitting curve of PTG (see Table 4 ), suggesting that a cubic trajectory best fit PTG across time. The first primary HLM examined whether cubic trajectories of PTG across baseline and 1-, 3-, 6-, and 12-month follow-ups could be predicted by: time, Time ϫ Time, Time ϫ Time ϫ Time, premorbid estimated intellectual functioning, age, minority status, time since injury, injury etiology (SCI/D vs. brain injury; SCI/D ϭ 0, and brain injury ϭ 1), and FIM scores. Predictors were entered simultaneously as fixed effects into the HLM after being centered. PTG scores at each of the five time points were entered as the dependent variable. All statistically significant and nonsignificant fixed effects from the This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
first HLM and their b-weights, p values, and 95% confidence intervals appear in Table 5 . PTG showed a significant cubic trend over time, and estimated premorbid IQ and age yielded statistically significant effects on participants' PTG scores across time. Those with lower intellectual functioning experienced greater PTG (see Figure 1 ). Older individuals had higher PTG than younger individuals (see Figure 2) , and there were no significant effects of time since injury, injury etiology, minority status, or FIM scores on PTG.
A second primary HLM examined whether cubic trajectories of PTG across baseline and 1-, 3-, 6-, and 12-month follow-ups could be predicted by cognitive appraisals after controlling for time, Time ϫ Time, Time ϫ Time ϫ Time, estimated premorbid IQ, and age. Predictors were entered simultaneously as fixed effects into the HLM after being centered and PTG scores at each of the five time points were entered as the dependent variable. All statistically significant and nonsignificant fixed effects from the HLM and their b-weights, p values, and 95% confidence intervals appear in Table 6 . Participants who used more challenge appraisals experienced higher levels of PTG over time (see Figure 3 ). Threat and loss appraisals did not predict PTG scores across time.
A third primary HLM examined whether cubic trajectories of PTG across baseline and 1-, 3-, 6-, and 12-month follow-ups could be predicted by coping styles after controlling for time, Time ϫ Time, Time ϫ Time ϫ Time, estimated premorbid IQ, and age. Predictors were entered simultaneously as fixed effects into the HLM after being centered and PTGI scores at each of the five time points were entered as the dependent variable. All statistically significant and nonsignificant fixed effects from the HLM and their b-weights, p values, and 95% confidence intervals appear in Table 7 . Reframing coping (see Figure 4 ) and religious coping (see Figure 5 ) yielded statistically significant positive effects on participants' PTG scores over time, although no other forms of coping predicted PTG scores across time.
In order to examine whether any of the statistically significant fixed effects in the HLMs interacted with cubic time in the prediction of participants' PTG trajectories, a fourth primary HLM was run (see Table 8 ). In this model, the fixed effects were participants' estimated premorbid IQ, age, reframing coping, religious coping, and challenge appraisals, along with time, Time ϫ Time, Time ϫ Time ϫ Time, and the interaction terms between time, Time ϫ Time, Time ϫ Time ϫ Time and each of these variables. None of the interaction terms were statistically significant, suggesting that the slopes of participants' PTG trajectories did not differ over time as a function of estimated premorbid IQ, age, coping styles, or use of challenge appraisals.
Discussion
This study examined predictors of PTG trajectories among individuals with acquired physical disability across the first year after discharge from acute rehabilitation. Comparison of initial curvature models suggested that a cubic (S-shaped) curve best fit the trajectory of PTG over time, generally conforming to an initial increase, decrease, and then plateau or slight increase. Three HLMs were run to examine whether demographic and injury characteristics, appraisals of injury, and coping styles predicted the height of this cubic curve of PTG over time, and a final HLM examined whether any statistically significant fixed effects in the first three HLMs interacted with time in the prediction of participants' PTG trajectories. The height of the PTG trajectories over time was predicted by lower estimated premorbid IQ, older age, greater challenge appraisals, and greater use of reframing and religious coping. None of the significant predictors interacted with time in predicting participants' PTG trajectories. This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
Hypothesis 1
Although age has been negatively associated with PTG in past studies (Danhauer et al., 2015; January et al., 2015; Kalpakjian et al., 2014) , PTG was higher over time in older participants in the current study. One potential explanation can be generated from the literature on positivity bias, which suggests that as people age, they work to optimize positive affect (Mather & Carstensen, 2005) . Older individuals may have focused more on potential positive outcomes of their injury than did younger individuals. It is also possible that older adults may have better-developed coping skills, as past research has suggested that older adults have greater emotion regulation compared with younger adults (Gross et al., 1997) .
As predicted, estimated premorbid IQ was negatively associated with PTG. There is a dearth of research examining IQ and PTG, but lower education has been found to be a significant predictor of PTG (Kalpakjian et al., 2014; Teixeira & Pereira, 2013; Tsai, Sippel, Mota, Southwick, & Pietrzak, 2016) . Individuals with lower estimated premorbid IQ may have been in more physically demanding or "blue collar" jobs that may no longer be an option, and this loss of ability to continue their work may cause the "optimal" level of distress necessary for the development of PTG. Alternatively, individuals with higher estimated premorbid IQs may more acutely experience a sense of loss after acquiring a physical disability, which could possibly produce too much distress for the development of PTG, at least when compared with individuals with lower estimated premorbid IQs. Another explanation may be that individuals with lower estimated premorbid IQ could have used coping strategies that were associated with increased PTG (i.e., there was a small-sized but nonsignificant inverse correlation between estimated premorbid IQ and religious coping at r ϭ Ϫ.21). These speculations are very tentative, and future research should further investigate the effects of estimated premorbid IQ or other similar variables on PTG after injury. No This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
other demographic factors or injury characteristics examined in this study were predictive of PTG.
Hypothesis 2
As predicted, greater use of challenge appraisals was associated with higher PTG over time, in line with previous findings (Yeung et al., 2016) . It makes conceptual sense that challenge appraisals, which are defined as evaluating the situation as a potential for growth, would be positively associated with PTG. Threat and loss appraisals were not independently associated with PTG over time. Unlike challenge appraisals, these negative cognitive appraisals are not conceptually similar to PTG, and so it is not surprising that they do not predict trajectories of PTG over time.
Greater use of positive reframing and religious coping predicted higher levels of PTG across time, in line with previous studies (Linley & Joseph, 2004; Zoellner & Maercker, 2006) . Although active coping has been associated with the healthiest adjustment to brain injury in past studies (Curran, Ponsford, & Crowe, 2000; Finset & Andersson, 2000) , and both active coping and planning have been found to be negatively associated with depression for individuals with SCI (Kennedy, Kilvert, & Hasson, 2016) , these forms of coping were not associated with PTG in the current study. Planning has not been specifically linked to PTG, but similar constructs such as problem-focused coping have been found to be positively associated with PTG (Linley & Joseph, 2004; Zoellner & Maercker, 2006) . Although certain aspects of post-SCI/D and post-brain-injury functioning can be malleable through rehabilitation, there are many aspects of both types of injury that are not, particularly after acute rehabilitation has ended. As a result, increased use of active coping (taking actions to improve a situation) or planning coping (identifying a concrete strategy of actions to take) may not be helpful after injury, when perhaps positive reframing or religious coping may be more effective, because individuals can adjust their attitude about their injury, something that actually is malleable. These coping styles indeed may increase PTG over time; it should also be noted that there is item and This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
conceptual overlap between PTG and religious and reframing coping, that is, increased faith/spirituality and positive reframing are critical aspects of PTG, so one would expect the measures that tap these constructs to be associated. Although it was predicted that behavioral disengagement coping would be negatively associated with PTG over time, no association was found. There were no statistically significant interactions of any predictor with linear, quadratic, or cubic time factors. The slopes of participants' PTG trajectories did not differ over time as a function of estimated IQ, age, coping styles, or use of challenge appraisals.
Clinical Research Implications
The findings of the current study suggest that individuals who are older, have lower estimated premorbid IQ, and use challenge appraisals, reframing coping, and religious coping may experience more PTG. Age and intellectual functioning are not modifiable, but learning more about why older age and lower estimated premorbid IQ are associated with greater PTG may allow clinicians to better serve individuals following acquired physical disabilities. Clinical researchers may investigate why older individuals and those with lower estimated premorbid IQ demonstrate better PTG, as the findings could inform intervention research with individuals who are younger or have higher estimated premorbid IQ and demonstrate reduced PTG.
These findings can also be applied to the development or adaptation of early interventions following disability in the context of intervention research, which may, in turn, lead to improved outcomes. Appraisals are modifiable and have been suggested as potential targets for intervention to improve outcomes (Dean & Kennedy, 2009; de Ridder & Schreurs, 2001 ). Kennedy, Lude, This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
Elfström, and Smithson (2010) found that adjustment to SCI begins early during rehabilitation, and "initial appraisals are important to how an individual will cope with their injury and to their psychological well-being" (p. 762). Interventions designed to increase PTG may involve helping individuals to appraise an acquired physical disability as a challenge, rather than solely as a threat or loss, in order to improve adjustment. Similarly, interventions could help individuals develop and use positive reframing coping, as well as religious coping for those who are religious.
Interventions to enhance PTG may be modeled after existing ones such as cognitive-behavioral stress management (Lechner & Antoni, 2004) and coping effectiveness training (CET; Chesney & Folkman, 1994) . These interventions teach cognitive and behavioral strategies in supportive group settings to increase effective coping strategies, normalize stress and provide skills to reduce it, and augment patients' social support networks. Women with cancer who engaged in the cognitive-behavioral stress management intervention had increased PTG over time (Lechner & Antoni, 2004) . CET has been found to increase use of positive coping skills and reduce symptoms of depression for patients with HIV (Chesney & Folkman, 1994) . Moreover, individuals with SCI who received this intervention demonstrated significantly greater re- This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
ductions in depression and anxiety compared with a control group who did not receive the intervention (Kennedy, Duff, Evans, & Beedie, 2003; King & Kennedy, 1999) , although no change in coping strategies was noted for individuals with SCI. Kennedy et al. (2003) found that CET resulted in increased positive appraisals. Future studies might examine whether cognitive-behavioral stress management, CET, or similar interventions that target appraisals and coping increase PTG after an injury.
Limitations and Future Directions
The present study has several limitations, which suggest directions for future research. First, there was a sampling limitation. A general rule of thumb for power in simpler models is to have at least 10 participants per predictor (VanVoorhis & Morgan, 2007) . However, this general rule is somewhat limited in its application to longitudinal multilevel models, in which power and precision are affected by many factors (ICC, number and spacing of time points, number of random effects, complexity of the model, etc.). Sample sizes typically need to be larger for multilevel models than singlelevel models, and it is best to have a small number of uncorrelated variables as predictors; specifically, a larger sample could have been important for HLM4. Despite these caveats about power, most of the HLMs in the study had power adequate enough to at least pick up on predictive effects of a number of variables. Future studies should use larger samples to run these analyses with at least 10 participants per predictor as a bare minimum, if not more given the sample size needs of HLM. Yet because PTG was collected across five time points and FIML uses all available data to estimate model parameters, which are unbiased as long as missing data are completely missing at random (which they were in this study), the current methodology and analytic strategy represented the best possible options for the study's sample size. The heterogeneity of the sample was a weakness as well. Participants represented a mix of acquired disabilities (SCI/D vs. brain injury) with a variety of etiologies (traumatic vs. nontraumatic) and differences in time since injury. However, it should be noted that there were no differences in PTG over time as a function of SCI/D versus brain injury, tempering this concern somewhat. Future research on PTG should attempt to use more homogenous samples than that from the current study. Although there was a wide window (18 months) for onset of injury/dysfunction, study inclusion was limited to only those patients currently in inpatient rehabilitation or those discharged within 7 days of recruitment; also, baseline data collection was standardized to be around the time of discharge from inpatient rehabilitation. As such, participants were uniform in having reached a limit on what they could accomplish in inpatient rehabilitation at the time of baseline. We also controlled for time since injury and type of injury (SCI/D vs. brain injury), and we found that neither of these variables predicted trajectories of PTG.
A second limitation was that the current study did not examine potential cohort differences that may have existed and could have accounted for some of the age differences observed. For example, there could be systematic differences in education levels, marital status, or other characteristics by cohort. Future studies may examine these potential cohort effects.
Third, the study used the dispositional version of the Brief COPE, asking participants how they generally respond to stress rather than focusing explicitly on the injury. Similarly, the ALE This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
asked participants "to rate your perceptions of your current circumstances. That is, your perception of your environment right now." Future studies may consider having participants respond to these scales (or more reliable and comprehensive ones) specifically in relation to their injury. Future studies may also use a different measure of injury severity rather the FIM, as there are no cutoff scores or specifiers to characterize the injury when using the FIM total score or the cognitive and motor subscales. Other researchers have noted this limitation of the FIM, stating that "the total score does not describe a sole entity and does not measure any defined phenomenon" (Ravaud, Delcey, & Yelnik, 1999, p. 38) . Perhaps use of a more sophisticated or nuanced measure of functioning would have resulted in its predictive ability of PTG for individuals with acquired physical disabilities. Fourth, the current study examined trajectories of PTG up to 12 months. However, future studies might extend this time range beyond 1 year, as some past studies (Danhauer et al., 2015; McGrath & Linley, 2006) have shown that PTG continues to evolve beyond the first year after injury. Relatedly, although within the last 2 weeks before discharge was the target for baseline data collection, there was considerable variation because of the delays in discharge for a variety of reasons, such as placement challenges, readiness of equipment, and illness (M ϭ 17.1 day, Mdn ϭ 6 days). Although not a limitation per se, baseline data collected near the time of discharge from rehabilitation was favored over admission data for several reasons, principally because of significant heterogeneity in time between injury and admission, length of stay, and individualized interventions received during inpatient rehabilitation. However, perhaps more importantly, discharge signifies the end of acute rehabilitation and, with it, a transition back to the community with newly acquired disability. Future research is needed to compare the process of PTG across the acute, postacute, and life span of patients with acquired physical disability.
A final limitation of the present study is that it did not examine what role, if any, distress may have in the development of PTG. Past studies have demonstrated that PTG does not preclude negative emotional outcomes or distress (McGrath & Linley, 2006) , and some even suggest that distress is a necessary condition for the development of PTG (Danhauer et al., 2015; Tedeschi & Calhoun, 2004; Tsai et al., 2015) . However, other studies have not found any association between psychological distress and PTG (e.g., January et al., 2015) . Future studies would benefit from including measures of distress (e.g., depression, anxiety, PTSD) as a potential predictor of PTG.
Conclusions
The current study examined whether various demographic and injury characteristics, cognitive appraisals, and coping styles predict trajectories of PTG over time in individuals with acquired physical disability. A cubic trend was discovered, and it was found that older age, lower estimated premorbid IQ, challenge appraisals, positive reframing, and religious coping predicted higher levels of PTG across time. The slopes of participants' PTG trajectories did not differ over time as a function of estimated premorbid IQ, age, use of challenge appraisals, or other coping styles.
These findings point to ways in which clinical researchers can better understand PTG following acquired physical disability and investigate the honing of psychological interventions to more precisely target specific modifiable predictors of PTG. Researching the adaptation of interventions that target challenge appraisals or religious and positive reframing coping may have the potential to illuminate techniques that lead to improved outcomes for individuals with acquired physical disabilities. Such honed interventions could include cognitive-behavioral therapies, cognitive-behavioral stress management, or coping effectiveness training, as well as novel interventions that have not yet been explored. Future studies may then examine the efficacy and effectiveness of these interventions in increasing PTG in individuals following acquired physical disability.
